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Abstract:

The bike has traditionally been the most extensively exercised mode of transportation in developing countries. lately,
further motorcycle accidents have passed. The absence of a cap by the rider is maybe of the most extensively honored
procurator that append to bike related losses. Business police cover road corners or examine CCTV footage and
avenge against motorcyclists for failing to break defensive caps. individualities who are observed without a protective
device. mortal trouble and intervention are needed to negotiate this. As a result, this program suggests a motorized
path for locating and carrying motorcycle number plates from unhelmeted riders obtained on CCTV footage. Non-
motorcyclists and motorcyclists are grouped first by the system. The bracket of a motorcyclist's head is determined by
the helmet they break. Eventually, thenon-helmeted rider's motorcycle's number plate can be decrypted by the OCR
algorithm. This striving is trussed in with relating bike riders without head defenders with the. backing of Al and give
them a announcement to pay their challans. Before divorcing two- wheelers from other instruments on the road, the
proposed system first takes a real- time image of business. After that, it uses Open CV to determine whether or not the
pillion rider and rider are wearing out helmets. Assuming any of the riders and the pillion rider is set up not wearing
out the head protection, their agent number plate is handled exercising optic person mention( OCR). posterior to
divorcing the agent registration number, a challan will be produced against the individual agent and every one of the
craft of the challan will be transferred by means of dispatch and SMS to the concerned individual
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I. INTRODUCTION

The number of motorcycle- related losses in major metropolises and major roads has significantly swelled in recent
times. The lack of helmet use is largely to condemn for these deaths. relating bikes without caps is essential for farther
developing well- being in the outside and limiting the flurry of events. Street screen measures should integrate
mechanized disclosure of these riders by examining business surveillance tape recording. guidance footage of
companies captures foggy images of nippy motorcars. As a result, it's nearly too parlous to celebrate snappily bikes
and guidance video. The number of people who don't break helmets on the road snappily rises in India, performing in
multitudinous head injuries and losses. A system automatically identifies individualities who don't break helmets and
motorcycle number plates to correct these networks. regular obediences were carried out at aimlessly named locales
in the two sections between August 2010 and December 2014 to estimate the use of work helmets by motorcycle
passengers and motorists in Thika and Naivasha. In the two regions, side of the road KAP checks were given away to
bike riders in the areas where they halted, analogous to sport fisherman credence, corner stores, and rest regions close
to the cap perception blots. also, injury vaults were employed for supplementary disquisition. The frequence with
which motorcyclists wore out helmets over time was examined utilizing inhospitable binomial regressions, and the
trouble procurators and health effects of those conceded to the four hospitals were examined utilizing logistic
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regressions. On the test data, we outperformed the previous country of the art with inaccuracy classes in the top 1
and top 5 ranges 0f37.5 and17.0, independently. The neural network has 650,000 neurons and 60 million parameters
and is made up of five Convolutional layers, some of which are followed by maxpooling layers, and three fully
connected layers with a final 1000- expressway softmax. We employed non dousing neurons and a authentically
feasible GPU prosecution of the intricacy exertion to accelerate prepping. To reduce over fitting in layers that are
fully connected, we exercised a new regularization fashion called" hustler." Chancing security helmet wear and tear
and gash is veritably important in a authority substation. This paper presents a new and ultra practical security helmet
wearing out detection program grounded on image processing and engine knowledge. In the first portion of the day,
the authority substation utilizes the Energy foundation establishing computation to descry moving particulars
esteeming a proper surveillance camera. After conducting the stir region of interest, the Histogram of familiar grade(
hog) point is pulled to describe the inner mortal. The hog point birth effects are also exercised in the training of the
Brace Vector Machine( SVM) to codify rovers. Eventually, variety point mention will be employed to descry screen
defensive caps. There's no business control system at this time that doesn't heavily calculate on mortal intervention. An
functionary can't simultaneously know all business and hunt for business negations. It would be a massive striving that
would bear a voluminous number of people to adequately cover all bases. Two- wheelers without helmets will be
connected utilizing Yolov2, and video frames will be taken to value the number plate and determine a penalty for
business law breakings. The capability to resolve this conclusion is implicit in our brand- new automated path. The
telephone number gave alongside the agent's label number will be employed to concede garcon refreshes. The coinage
of an electronic fine operation system, automated business guidance video scavenging, and number plate birth are the
motifs covered in this study.

Il. SIGNIFICANCE OF THE SYSTEM

OpenCV is a computer vision method for locating helmets and number plates in images or videos. Helmet and number
plate detection uses OpenCV. The detection of helmets and number plates can assist law enforcement agencies in
enforcing safety and security measures in traffic surveillance, where this technology is especially useful. OpenCV
ability to automate the process of identifying and locating these crucial safety features, thereby reducing time and
increasing efficiency, is what makes helmet and number plate detection so important. Additionally, this technology can
be utilized to analyze and track compliance with safety regulations, providing useful data for pelicymaking and research.

In conclusion, helmet and number plate detection with OpenCV is a useful technology with significant advantages for
law enforcement, security, and safety. It can save time and increment effectiveness in distinguishing and finding well
being highlights, give important information to research and strategy making, and be coordinated with different
advances for upgraded wellbeing and security.

The advantages of the proposed system are high accuracy, real-time monitoring, cost-effective, flexibility and
scalability.

The demerits can be hardware limitation, lighting condition, false positive, privacy concerns and training requirement.

1. LITERATURE SURVEY

Dasgupta et al. discussed about the important part of an effective traffic management system is the ability to constantly
monitor the compliance of vehicles with traffic regulations. Due to the large number of people living in urban areas,
motorcycles can be one of the most common modes of transportation in India. It was noted that most motorcyclists
refrained from using primary insurance for city traffic or even street driving. In case of an accident, wearing a helmet
reduces the risk of head and brain injuries, according to many studies. Most traffic and safety rules are currently enforced
through a traffic video surveillance camera framework that allows the rules can be seen through today's break. This
article presents a practical solution to enhance the movement of one or more motorcycle passengers - or "double
passenger” as the authors call it. YOL is used to check the target whenever someone is coming, such as a motorcyclist
at the start of a test. At the initial review, the occupational level used is YOL3. Another brain network design,
Convolutional Network, is designed to recognize motorcyclists using a strategy called design coordination and edge
detection. The results show that the predictions of the CNN model in the same traffic videos are more promising than
the predictions of other models[1].
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Nitin et al. was introduced with Accidents and injuries recently increased due to the increased use of motorcycles which
made it difficult to keep the roads clear. The fact that the motorcyclist did not wear a helmet is one of the main reasons
for this. Currently, to determine the location of motorcyclists required by law to wear helmet, or a physical search or
video surveillance camera recording of a different intersection provided by the ministry must be carried out. Athe
proposal includes a computer design that allows you to look at pictures of cruise ships and identify people wearing hats.
of individuals not wearing head protection, allowing for more accurate identifiable signs of customers riding
mechanized cycles. Mainly the machine receives the objects in the light of the elements and then removes them. The
YOL-Dark architecture provides convolutional network deep learning models for object recognition and computer
vision that uses convolutional neural networks trained on regular objects the Cena. The mechanism is implemented as
a sliding window, and the wavelet layers of the YOL classifier are modified to separate the three known classes.

Goel et al achieved an average accuracy of 81% . , which gives a much more accurate picture of (to a greater extent)
the extent of the map. This article | was introduced to is about predicting helmet-free requirements based on two-lap
cycling data that doesn't use centralized authentication. In addition, it improves the user experience thanks to
prescription fees. FIFO (first-in-first-out) or best-in-one-first-out (ABIO) methods are used to initiate vehicle
identification and identify vehicle incidents in trapped traffic. The separation is then performed using a two-in-two-
field (TIR)or least-first-field (LFO) method. In OpenCV, it determines whether cyclists and passengers are wearing
helmets after determining whether drivers and passengers are present. Digital imaging is used to scan and track
motorcycles without a helmet to mark potential drivers, passengers or motorcyclists as authorized (OCR). The fine and
all the information will be sent to the named person after receiving the registration number of the vehicle.The owner
of the vehicle will also receive an email and text message. A user can be given access to an account which can be a
website or an application. This account allows the user to pay court costs.

Roopa et al. represented that the people have certain deterministic tendencies, such as ignoring what is significant,
ignoring what does not contribute to an event, and finding fault with things that do not exist, are all examples of cause-
and-effect relationships. For people who know maost causes of death in motor vehicle accidents and they should stay
at home, head restraints and other protective equipment are also available. Is important welfare protection. patience
can be considered insignificant for the reason that few or no people use it often, or maybe no one has tried to check its
functionality before, avoiding having to stay inside limit points and growth potential; the ebservation should be
completed so that the potential does not increase during observation or control work ability As there is a clear link
between human activity and traffic flows, we are generally considered to be the main drivers of this. When the police
enforce traffic rules, it is physically impossible for them to control traffic. Successful implementation of large projects
is possible only with a small number of people, and much more would be needed. In such a situation, the number on
the helmet must be considered: two samples are likely to emerge from the flat pile. Unlike the other extreme, which is
based on expediency and would lead to their rejection
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Fig 1. Detection of Number Plate

IJCRT2305607 | International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org | f52


http://www.ijcrt.org/

www.ijcrt.org © 2023 IJCRT | Volume 11, Issue 5 May 2023 | ISSN: 2320-2882

IV. METHODOLOGY

The algorithm for a system that combines helmet and number plate detection using Open CV starts by capturing an
image or video frame of a person riding a motorcycle. The image or video frame is then preprocessed using Open CV
to enhance the quality of the image and reduce noise. This involves converting the image to grayscale to simplify the
image processing, applying a Gaussian blur to smooth out any imperfections, and performing edge detection using the
Canny algorithm to identify the edges of the objects in the image. The next step is to detect helmets in the pre-processed
image or video frame using a Haar Cascade classifier trained on helmet images. This classifier searches for regions in
the image that resemble helmets and identifies them as such. Once the helmets are detected, a bounding box is drawn
around them using Open CV, and the helmet region is cropped. The cropped helmet region is then preprocessed using
Open CV to improve accuracy, which involves threshold the image to convert it into a binary image, detecting contours
in the image, and performing morphological operations to remove noise and improve the shape of the contour.If the
helmet is detected, the system proceeds to recognize the number plate using OCR. To do this, an OCR engine such as
Tesseract is used to recognize the characters in the number plate region. If the number plate is recognized, a bounding
box is drawn around it using Open CV, and the number plate region is cropped. The cropped number plate region is
then preprocessed using Open CV to improve accuracy, which involves thresholding the image, detecting contours, and
performing morphological operations.

Input iImage Detected Motorbikes

Motorcychst violating the

Fig 2. Block Diagram of the System

Finally, an OCR engine such as Tesseract is used to recognize the characters in the number plate region. The recognized
characters can be used to identify the owner of the vehicle and enforce traffic rules. The original image or video frame
is then displayed with the detected helmets and number plates, making it easy for traffic authorities to monitor traffic
and identify offenders.In summary, the algorithm for a system that combines helmet and number plate detection using
Open CV involves several steps, including image preprocessing, helmet detection using a Haar Cascade classifier,
preprocessing the helmet and number plate regions, and OCR to recognize the characters in the number plate region.
This system can be used in real-time for monitoring traffic and enforcing traffic rules, making it an effective tool for
traffic management and security.OpenCV is a powerful tool for enhancing safety and security in a variety of settings
because it can be integrated with other technologies like facial recognition, vehicle tracking, and object recognition for
helmet and number plate detection. Additionally, this technology can be put to use in real-time for things like notifying
authorities when a vehicle is found to be driving without a helmet or a number plate, shortening the amount of time it
takes to deal with potential safety violations.
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V.WORKING

The proposed framework begins by catching a picture or video edge of an individual riding a cruiser. The image or
video frame is then reprocessed with Open CV by using the Canny algorithm for edge detection, grayscale conversion,
and the application of a Gaussian blur. The helmet is then looked for in the reprocessed image or video frame.A Haar
Cascade classifier that has been trained on helmet images is used by the system to identify helmets. The classifier
identifies areas in the image that resemble helmets by searching for them. Open CV is used to draw a bounding box
around the helmets after they are detected, and the helmet region is cropped.Open CV is used to reprocess the cropped
helmet region, which includes morphological operations, contour detection, and threshold. This reprocessing step works
on the exactness of the resulting optical person acknowledgment (OCR) step.Assuming the protective cap is
distinguished, the framework continues to perceive the number plate utilizing OCR. To do this, the framework utilizes
an OCR motor, for example, Actress to perceive the characters in the number plate locale. In the event that the number
plate is perceived, a jumping box is drawn around it utilizing Open CV, and the number plate locale is edited. The
cropped number plate region is then subjected to Open CVreprocessing, which includes morphological operations,
contour detection, and threshold. This reprocessing step works on the precision of the ensuing OCR step. Finally, the
characters in the number plate area are recognized by an OCR engine like Tesseract. Traffic rules can be enforced and
monitored in real time with this system. It can also be used to identify riders who break traffic laws or commit crimes
for security purposes. This system provides a comprehensive approach to traffic monitoring and enforcement by
combining helmet and number plate detection.
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Fig 3. Flow Diagram
VI.RESULT

The consequences of protective cap and number plate location utilizing OpenCV can change contingent upon the
particular execution and the ecological circumstances. Notwithstanding, by and large, OpenCV-based frameworks have
been displayed to accomplish high precision rates in distinguishing head protectors and number plates, especially while
utilizing Haar overflow classifiers and edge identification methods.A study that was published in the Journal of Physics,
for instance: OpenCV was used by Conference Series to identify motorcycle riders' helmets. Even in challenging
situations like low light and high speed, the results demonstrated that t detection accuracy was greater than 90%.In a
similar vein, OpenCV was utilized in a subsequent to identify number plates on moving vehicles. The outcomes showed
that the framework accomplished a precision pace of more than 95%, with a low bogus positive rate. In general, these
examinations exhibit the adequacy of OpenCV for head protector and number plate identification, and feature improving
street wellbeing and security potential.OpenCV-based systems for helmet and number plate detection have
demonstrated promising results in terms of their cost-effectiveness and efficiency, in addition to the high detection
accuracy rates achieved.
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For instance, a review distributed in the Global Diary of Creative Exploration in PC and Correspondence Designing
found that an OpenCV-based framework for protective cap location was more financially savvy than other customary
identification techniques, like ultrasonic sensors or infrared sensors. In addition, helmet and number plate detection
capabilities can be added without requiring significant infrastructure upgrades thanks to the ease with which OpenCV-
based systems can be integrated with existing surveillance cameras.One more benefit of OpenCV-based frameworks is
their capacity to adjust to various lighting conditions. OpenCV-based systems are able to adjust their algorithms to
improve detection under a variety of lighting conditions, whereas traditional detection methods may struggle to detect
helmets or number plates in low light or high glare conditions.

Overall, the results of using OpenCV to detect helmets and number plates show that it can increase road safety and
security while also providing a cost-effective and effective traffic management solution.

4 W object detection (Not Responding) —

FIG4.THE FINAL RESULT OF DETECTS BIKE RIDERWITH/WITH OUT HELMET

VIl. CONCLUSION

The fact that the YOLO object discovery was suitable to directly codify and localize all of the object classes is apparent
from the antedating effects, which demonstrate that it's well suited for real- time processing. The end- to- end model
that was proffered was developed successfully and has all of the features necessary for robotization and deployment
for monitoring. For disengaging the number plates a many styles are employed by esteeming special cases like
colorful riders without defensive caps and budgeted to deal with the maturity of the cases. Our desigh makes use of
open- source software and libraries, which makes them extremely adaptable and cost- operative. The primary ideal of
the design was to manipulate the conclusion of ineffective business operation. As a result, we're suitable to conclude
that, if enforced by any business operation services, it would simplify and boostefficiency.In this design, we've
described a frame for automatically reacquiring the agent license number plate for motorcycle riders who aren't
wearing out helmets from CCTV footage. The application of Convolution Brain Associations( CNNs) and remove
literacy has helped in negotiating great perfection for recognition of motorcyclists not wearing out caps. The fineness
got was98.72. In any case, precisely recognition of similar motorcyclists is not acceptable for making a shift against
them. As a result, the system also saves the motorcycle's number plate information. The Transport Office can also
exercise the stored number plates to pierce information about motorcycle riders from their database of licensed
instruments. Motorcyclists who are concerned can also be penalized.

IJCRT2305607 | International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org | f55


http://www.ijcrt.org/

www.ijcrt.org © 2023 IJCRT | Volume 11, Issue 5 May 2023 | ISSN: 2320-2882

VIl . FUTURE SCOPE

Open CV has the potential to transform traffic management and security systems, and the technology has a bright future
for helmet and number plate detection. The use of deep learning algorithms like CNNs and RNNs to boost detection
and monitoring accuracy could be one of the next developments. Continuous observing of traffic utilizing sensors like
GPS, accelerometer, and gyrators could give indispensable data about vehicle area, speed, and heading. Edge computing
could speed up processing and reduce latency, while cloud-based systems could offer scalability and flexibility for
processing large amounts of data. Strong encryption and authentication mechanisms must be implemented to safeguard
user data, and integration with autonomous vehicles could enhance their safety and security. Generally speaking, the
eventual fate of protective cap and number plate identification utilizing Open CV is invigorating, and the innovation
can possibly improve street well being and lessen traffic-related fatalities.

The future extent of protective cap and number plate location utilizing OpenCV is promising, as PC vision advances
proceed to develop and move along. A few likely regions for future turn of events and examination include:

1. Al and machine learning integration: By consolidating OpenCV with computer based intelligence and Al
calculations, it very well might be feasible to work on the precision and speed of location frameworks, and to foster
more refined examination and dynamic abilities.

2. Cloud-based Frameworks: Large datasets can be analyzed and data can be shared across multiple devices and
locations thanks to cloud-based systems' increased scalability and flexibility.

3. Systems that Combine OpenCV and other technologies, like RFID or GPS, can give the detection system more
context and information, which makes it better.

4. Advanced Technology: With the development of more powerful processors and sensors and hardware technology, it
may be possible to create detection systems that are even more accurate and dependable.

5. Analytics in real time: Ongoing examination can give more noteworthy experiences into traffic examples and driver
conduct, considering more powerful traffic the executives and street wellbeing techniques. In general, the scope of
OpenCV-based helmet and number plate detection in the future is exciting and offers numerous opportunities for
computer vision and traffic management innovation and advancement.

REFERENCES

1. M. Veldurthi and A. D. Dharmavaram, "Automatic Vehicle Identification and Recognition using CNN
Implemented on PYNQ Board," 2022 6th International Conference on Electronics, Communication and Aerospace
Technology, Coimbatore, India, 2022, pp. 1302-1306, doi: 10.1109/ICECA55336.2022.10009054.

2. R.R.V.e Silva, K. R. T. Aires and R. d. M. S. Veras, "Helmet Detection on Motorcyclists Using Image
Descriptors andClassifiers," 2014 27th SIBGRAPI Conference on Graphics, Patterns and Images, Rio de Janeiro,
2014, pp. 141-148.

3. P. Doungmala and K. Klubsuwan, "Helmet Wearing Detection in Thailand Using Haar Like Feature and Circle
HoughTransform on Image Processing,” 2016 IEEE International Conference on Computer and Information
Technology (CIT),Nadi, 2016, pp. 611-614.

4. Li,J., Liu, H., Wang, T., Jiang, M., Wang, S., Li, K., & Zhao, X. (2017, February). Safety helmet wearing detection
based onimage processing and machine learning. In Advanced Computational Intelligence (ICACI), 2017 Ninth
InternationalConference on (pp. 201-205). IEEE.

5. K. Dahiya, D. Singh and C. K. Mohan, "Automatic detection of bike-riders without helmet using surveillance
videos in realtime," 2016 International Joint Conference on Neural Networks (IJCNN), Vancouver, BC, 2016, pp.
3046-3051.

IJCRT2305607 | International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org | f56


http://www.ijcrt.org/

www.ijcrt.org © 2023 IJCRT | Volume 11, Issue 5 May 2023 | ISSN: 2320-2882

6.

10.

11.

12.

13.

14.

15.

C. Vishnu, D. Singh, C. K. Mohan and S. Babu, "Detection of motorcyclists without helmet in videos using
convolutionalneural network," 2017 International Joint Conference on Neural Networks (IJCNN), Anchorage, AK,
2017, pp. 3036-3041.

J.Chiverton, "Helmet presence classification with motorcycle detection and tracking," in IETIntelligent Transport
Systems, vol. 6, no. 3, pp. 259-269, September 2012.

R. Silva, K. Aires, T. Santos, K. Abdala, R. Veras and A. Soares, "Automatic detection of motorcyclistswithout
helmet,” 2013 XXXIX Latin American Computing Conference (CLEI), Naiguata, 2013, pp. 1-7.

R.R.V.e. Silva, K. R. T. Aires and R. d. M. S. Veras, "Helmet Detection on Motorcyclists Using ImageDescriptors
and Classifiers," 2014 27th SIBGRAPI Conference on Graphics, Patterns and Images, Rio de

P. Doungmala and K. Klubsuwan, "Helmet Wearing Detection in Thailand Using Haar Like Feature andCircle
Hough Transform on Image Processing,” 2016 IEEE International Conference on Computer andInformation
Technology (CIT), Nadi, 2016, pp. 611-614.

K. Dahiya, D. Singh and C. K. Mohan, "Automatic detection of bike-riders without helmet usingsurveillance
videos in real-time," 2016 International Joint Conference on Neural Networks (IJCNN)Detection of helmets on
motorcyclists. By Remuera R.V.e Silva, Kelson R.T. Aires, Rodrigo de M. S. Veras

Helmet Detection using Machine Learning and Automatic License Plate Recognition. By Lokesh Allamki,
Manjunath Panchakshari, Ashish Sateesha, K S Pratheek(BNMIT, Bangalore)

Detecting motorcycle helmet use with deep learning. By Felix Wilhelm Sieberta, Hanhe Lin (Department of
Psychology and Ergonomics, Technische Universitat Berlin, Marchstrale 12, 10587 Berlin Germany).

A Hybrid Approach for Helmet Detection for Riders Safety using Image Processing, Machine Learning, Artificial
Intelligence. By M.Swapna, Tahniyath Wajeeh, Shaziya Jabeen.

C. Vishnu, Dinesh Singh, C. Krishna Mohan and Sobhan Babu Visual Intelligence and Learning Group (VIGIL),
Department of Computer Science and Engineering Indian Institute of Technology Hyderabad, Kandi, Sangareddy -
502285, India

IJCRT2305607 | International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org | f57


http://www.ijcrt.org/

